delta 9-Tetrahydrocannabinol differentially affects sensory-evoked potentials in the rat dentate gyrus.
The effects of low doses of delta 9-tetrahydrocannabinol (THC) on auditory-evoked potentials recorded from the outer molecular layer of the dentate gyrus of the rat hippocampus were assessed during performance of an auditory two-tone discrimination task. Conditioned behavior was disrupted up to 2 hr after i.p. injections of delta 9-THC at 1.0 to 2.0 mg/kg: responses to the rewarded stimulus decreased significantly and latency to respond increased significantly. Concurrent recordings indicated that these same doses of THC did not grossly distort the outer molecular layer averaged evoked potential waveform, but did produce opposing alterations in the amplitudes of the previously studied averaged evoked potential components N1 and N2. The amplitude of the N1 component was decreased significantly 0 to 2 hr after THC injection, whereas the amplitude of the N2 component increased significantly. THC injection at 0.5 mg/kg had no significant effects on performance or on N1 or N2 amplitudes. Recovery from the effects of 1.0 to 2.0 mg/kg of delta 9-THC was essentially complete 2 to 4 hr after injection for both measures of performance and for both N1 and N2 amplitudes. The results demonstrate that low doses of delta 9-THC distort behaviorally relevant sensory information converging on the dentate gyrus and support the hypothesis that the psychoactive effects of marijuana may be mediated by action within the hippocampus.